Dexamethasone caused premature delivery when infused into foetal lambs at rates of 0\m=.\06-4\m=.\0 mg./24 hr. but it had no effect when administered to pregnant ewes at the rate of 4\m=.\0 mg./24 hr. Infusions into the foetus of deoxycorticosterone or corticosterone were ineffective; mixtures of dexamethasone and deoxycorticosterone did not cause parturition more rapidly than dexamethasone alone. Thus, the ability of corticosteroids to cause premature parturition appears to depend on glucocorticoid rather than mineralocorticoid activity.
INTRODUCTION
The onset of parturition in the ewe has been shown to be profoundly influenced by the foetus (Liggins, 1968) . Destruction of the foetal pituitary or hypothalamus leads to marked prolongation of gestation (Liggins, Kennedy & Holm, 1967) and con¬ versely, stimulation of the foetal adrenals by corticotrophin (ACTH) or infusion of cortisol into the foetus leads to premature parturition (Liggins, 1968) . Thus it appears likely that the foetal lamb affects myometrial contractility through a path¬ way which includes the foetal hypothalamus, pituitary and adrenals, and that the activity of the adrenal cortex in this particular function is mediated by a corti¬ costeroid. However, the means by which a corticosteroid in the foetus may influence the myometrium remains obscure.
Cortisol has both mineralocorticoid and glucocorticoid activity. The present experiments were designed to determine which of these components was responsible for the ability of cortisol to provoke parturition. In further experiments the possibility was investigated that cortisol might interfere with the regulation of myometrial contractility by progesterone.
MATERIALS AND METHODS
A flock of 43 pure-bred Romney ewes was used. Pregnancies were dated accurately by means of single matings after induction of oestrus with vaginal sponges containing a progestin (Roberts, 1966) . A self-retaining catheter was inserted into the foetal peritoneal cavity as described previously (Liggins, 1968) and corticosteroids dissolved in 0-9 % NaCl solution were infused continuously. In two experiments, 100 (Liggins, 1968) . Although the duration of pregnancy at the start of infusion was 97 days in one ewe and 115 days in the other, the duration of infusion was the same (4 days). 
(not infused).
Observations on the foetal lungs Gross examination of the lungs of ten lambs delivered spontaneously at 117-123 days after dexamethasone infusions showed that in six, none of which had been artificially ventilated, there was partial aeration. In most instances the aeration consisted of patchy expansion in the upper lobes, but in one lamb delivered at 123 days the lower lobes were also partly expanded. This lamb was found alive at least an hour after being born and survived for a further hour until killed. The body weight of 2349 g., the general appearance and the bone age determined by X-ray of the limbs corresponded with the duration of pregnancy calculated from the date of mating. During the period of observation the lamb bleated and showed some signs of respiratory distress. Histological examination of the lungs removed 4 hr. after death confirmed that alveolar expansion had been maintained (Plate).
DISCUSSION
On the assumption that the ratio of glucocorticoid to mineralocorticoid activity of the various corticosteroids is similar in the foetal lamb to that described in man (Travis & Sayers, 1965) , these experiments show that cortisol owes its ability to provoke parturition to its glucocorticoid rather than its mineralocorticoid activity. A dose of a glucocorticoid (dexamethasone) with an activity equivalent to 2-5 mg. cortisol was effective whereas mineralocorticoids (DOC and corticosterone) equivalent to 187-1000 mg. cortisol were ineffective. Furthermore there was no evidence that the mineralocorticoids enhanced the potency of the glucocorticoid, dexamethasone. The major corticosteroids secreted by the adrenals of the foetal lamb are cortisol and corticosterone (Jones, Jarrett, Vinson & Potter, 1964) . Since corticosterone is a potent mineralocorticoid but a very weak glucocorticoid and since the reverse is true of cortisol (Travis & Sayers, 1965) , it seems likely that cortisol rather than corticosterone is concerned with parturition in the ewe. This conclusion is supported by the experiments in which corticosterone was infused into the foetus without interrupting the pregnancy.
It was found previously (Liggins, 1968) that the dose of cortisol (50 mg./24 hr.) required to provoke parturition when infused into the foetus was considerably in excess of the daily secretion of cortisol of 8 mg. found by Alexander, Britton, James, Nixon, Parker, Wintour & Wright (1968) in a foetal lamb at a gestational age of 143 days. However, in the present experiments, the minimum dose of dexamethasone was 0-06-0-1 mg./24 hr., which is equivalent to 1-25-2-5 mg. cortisol (Travis & Sayers, 1965) . It is possible then that the adrenals of the normal lamb at term are capable of secreting cortisol at a rate which can affect uterine activity sufficiently to cause parturition.
The administration of progesterone either to the ewe or to the foetus at a rate several times that of the daily secretion of 16 mg. estimated by Linzell & Heap (1968) It was reported in a previous paper (Liggins, 1968) In the experiments in twin pregnancies, administration of ACTH to both foetuses led to premature delivery as it does in single pregnancies (Liggins, 1968) . However when ACTH was given to only one twin, parturition did not occur although marked adrenal hyperplasia was induced and cortisol secretion was considerably increased as judged by the degree of involution of the thymus, a degree exceeding that observed in previous experiments in which 50 mg. cortisol/24 hr. was infused (Liggins, 1968) . These results are difficult to interpret, particularly when considered together with the previously reported results of foetal hypophysectomy in twin pregnancies (Liggins et al. 1967 ). In the latter experiments it was shown that hypophysectomy in both twins caused prolonged gestation but when one foetus had an intact pituitary, parturition occurred at term. Thus a normal lamb in a multiple pregnancy on the one hand apparently supplied the stimulus to parturition at term and on the other hand prevented premature delivery when the second foetus was given ACTH. The observations that cortisol, unlike ACTH, caused premature parturition when infused into one of the twins was a further inconsistency. No single mechanism of action of corticosteroids is consistent with all these results ; withdrawal of an inhibitory influ¬ ence from the myometrium and induction of an oxytocic stimulus are equally inadequate explanations.
Cortisol is known to be capable of inducing precocious activity of a variety of enzymes in immature animals. Invertase activity in the intestinal mucosa of both the newborn rat (Doell & Kretchmer, 1964) and the chick embryo (Hijmans & McCarty, 1966) increases after cortisol administration. The same phenomenon occurs with intestinal alkaline phosphatase in chick embryos (Moog & Kirsch, 1955;  Moog, 1962; Hayes, 1965) , with glutamine synthetase in expiants of chick retina (Moscona & Piddington, 1966) , with phenylethanolamine-iV-methyl transferase in the adrenal
